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ABSTRACT
 
The main of the present work is to formulate ibuprofen 
tablets by using melt granulation technique. Here, we 
have formulated five formulations by using melt 
granulation technique by taking PEG 6000 as a 
polymer. Formulations prepared with drug: polymer 
ratio of 1:0.25 (F1), 1:0.5 (F2), 1: 0.75 (F3), 1:0.95 (F4) 
by taking along with the super disintegrating agent 
crospovidone. All the four formulations were compared 
with the formulation (F5) prepared by using direct 
compression technique. The formulations prepared with 
melt granulation is having better drug release than 
compared with the formulation prepared with direct 
compression technique. F4 was considered as best 
formulation among the four formulations prepared by 
melt granulation technique. 96.15% of drug release 
was observed within 15 minutes for the formulation F4. 
The work proves that increase in the concentration of 
polymer ratio may lead to increase in the drug release 
pattern. All the five formulations shows first order 
release pattern. The dissolution kinetics was presented 
in Table 5. The dissolution rate followed first-order 
kinetics as the graphs drawn between log % drug 
unreleased v/s time were found to be linear. The 
dissolution rate of ibuprofen was found to be effected 
by the concentration of the PEG 6000 used in the 
preparation of tablets. Based on the dissolution rate, 
the order of drug release for the five formulations was 
F4> F3> F2> F1> F5. The formulation prepared with 
1:0.95 (F4) was offered relatively rapid release of 
ibuprofen when compared with other concentrations 
employed in this investigation.  
 
Keywords: Crospovidone, ibuprofen, melt granulation 
technique, PEG 6000 
 
INTRODUCTION 
Ibuprofen was the first member of 
propionic acid derivatives to be introduced 
in 1969 as a better alternative to Aspirin. 
Gastric discomfort, nausea and vomiting, 
though less than aspirin or indomethacin, 
are still the most common side effects [1]. 
Ibuprofen is the most commonly used and 
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most frequently prescribed NSAID [2, 3]. 
It is a non-selective inhibitor of cyclo-
oxygenase-1 (COX-1) and 
Cyclooxygenase-2 (COX-2) [4]. Although, 
its anti-inflammatory properties may be 
weaker than those of some other NSAIDs, 
it has a prominent analgesic and 
antipyretic role. Its effects are due to the 
inhibitory actions on cyclo-oxygenases, 
which are involved in the synthesis of 
prostaglandins. Prostaglandins have an 
important role in the production of pain, 
inflammation and fever. Ibuprofen is 
supplied as tablets with a potency of 200 
to 800 mg. The usual dose is 400 to 800 
mg three times a day.
 
It is almost insoluble 
in water having pKa of 5.3.
 
It is well 
absorbed orally; peak serum 
concentrations are attained in 1 to 2 hours 
after oral administration. It is rapidly bio-
transformed with a serum half-life of 1.8 
to 2 hours. The drug is completely 
eliminated in 24 hours after the last dose 
and eliminated through metabolism
 
The 
drug is more than 99% protein bound, 
extensively metabolized in the liver and 
little is excreted unchanged
.
 Melt 
granulation is one of the novel granulation 
technology. Melt granulation is the process 
by which granules are obtained through 
addition of either molten binder (or) a 
solid binder which melts during process. 
This process is known as melt granulation 
and thermoplastic. Principle of melt 
granulation consists of combination of 
three phases wetting & nucleation, 
coalescence step and attrition, breakage. 
During nucleation step the binder comes 
into contact with the powder and some 
liquid bridges are formed, leading to the 
formation of small agglomerates. In 
distribution method a molten binding 
liquid is distributed on to surfaces of fine 
solid particles. Coalescence step involves 
nuclei that have residual surface liquid to 
promote successful fusion of nuclei. 
Attrition and breakage refer to the 
phenomenon of granulation fragmentation 
in that are solidified by tray cooling to 
ambient temperature without the need for 
drying by tumbling process.  
 
MATERIALS AND METHODS 
Ibuprofen is a gift sample from Sarvotham 
care Ltd, Hyderabad, Crospovidone, PEG 
6000 are procured from LOBA chem. pvt 
Ltd, Mumbai. Magnesium stearate was 
procured from S.D. Fine chem. Ltd, 
Mumbai. A single punch tablet press 
(Cadmach machinery Co. Pvt. Ltd., 
Ahmadabad); disintegration test apparatus 
(2-USP-305), Camphbell electronics, 
Mumbai); dissolution test apparatus (DT 
03071009, lab India Mumbai, 2000); and 
UV-visible spectrophotometer (SL159, 
Elico Ltd., Hyderabad) were used in 
research work.  
 
Preparation of Ibuprofen tablets by 
Melt Granulation Technique 
Different batches of tablets were prepared 
by Melt granulation technique. Four 
different batches of tablets are prepared by 
taking PEG 6000 as a polymer. 
Formulations prepared with drug: polymer 
ratio of 1:0.25 (F1), 1:0.5 (F2), 1: 0.75 
(F3) 1:0.95 (F4) along with super 
disintegrant Crospovidone of fixed 
concentration 10 mg, of each and compare 
with fifth batch of tablets prepared by 
direct compression technique with same 
concentration of super disintegrating 
agent. The required quantity of binder was 
heated in a water bath until it gets 
converted into liquid state. Then the 
specified amount of drug was added to the 
molten mass in order to produce damp 
mass. The granules were formed by 
passing the damp mass through sieve no: 
16. The granules were dried at 35 
0 
c for 20 
minutes and to this dried granules 
specified amount of crospovidone was 
added and was lubricated with magnesium 
stearate and compressed into tablets using 
the Cadmach single punch (round shaped, 
7mm thick) machine. Thus the three 
batches were prepared in different 
concentrations as shown in the Table 1.
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Table 1: Composition of ingredients for ibuprofen tablets by melt granulation technique. 
Sr. No. Ingredients (mg) F1 F2 F3 F4 F5 
1. Ibuprofen 100 100 100 100 100 
2. PEG 6000 0.25 0.5 0.75 0.95 - 
3. Crospovidone 10 10 10 10 10 
4. Magnesium stearate 5.75 5.5 5.25 5.05 6 
5. Total weight 116 116 116 116 116 
 
Evaluation of Ibuprofen Tablets 
Weight Variation Test: Weight variation 
test was done by weighing 20 tablets 
individually, calculating the average 
weight and comparing the individual tablet 
weight to the average weight [5]. 
 
Disintegration Time: The disintegration 
time was determined in distilled water at 
37±0.50 C using disintegration test 
apparatus USP ED-2L (Electro lab, 
Mumbai)
 
[6, 7]. 
 
Friability: Roche friabilator was used to 
the friability [8]. Pre weighed tablets were 
placed in friabilator and rotated at a speed 
of 25 rpm for 4 minutes or up to 100 
revolutions. The tablets are dropped from a 
distance of 6 inches in each revolution. 
The tablets were then reweighed after 
removal of fines and the percentage of 
weight loss was calculated. 
% friability= Wt before friabilation - Wt 
after friabilation X 100 
                               Wt before friabilation 
 
Hardness: Hardness of the tablet was 
determined using the Monsanto hardness 
tester [9, 10]. The lower plunger was 
placed in contact with the tablet and a zero 
reading was taken. The plunger was then 
forced a spring by tuning threaded bolts 
until the tablet fractured. Then the final 
reading was recorded. The hardness was 
computed by deducting the initial pressure 
from the final pressure. 
Dissolution Studies: Dissolution studies 
for Diclofenac sodium tablets were 
performed in pH 6.8 phosphate buffer 
using USP dissolution test apparatus 
(Electrolab, Mumbai, India) with a paddle 
stirrer [11, 12]. The paddles are allowed to 
rotate at speed of 100 rpm. The dissolution 
medium was maintained at a temperature 
of 37+0.5 °C and samples are withdrawn 
at an interval of every 5 min the volume of 
the withdrawn samples are replaced by 
fresh dissolution medium in order to kept 
the volume of the dissolution medium as 
constant. The withdrawn samples are 
filtered and absorbance was measured at 
absorption maxima of 283 nm using UV-
visible spectrophotometer. 
 
In-vitro Dissolution Kinetic Studies: The 
drug release data were plotted and tested 
with zero order (cumulative % drug 
released v/s time), First order (Log % 
remained v/s time) [13]. The in-vitro 
dissolution kinetic parameters, dissolution 
rate constants (K), correlation coefficient 
(r), the times t50) for 50 % drug released 
(half-life) and dissolution efficiency (D.E), 
were calculated. From the slopes of linear 
plots, the dissolution rates were calculated. 
 
RESULTS AND DISCUSSION 
Micromeritic properties: Micromeritic 
properties of the blends were studied and 
results were shown in Table 2. All the 
blends exhibited good flow properties.
 
Table 2: Micrometric properties for formulation blends. 
Formulation 
code 
Bulk density 
(gm/cm3 ) 
Tapped density 
(gm/cm3 ) 
Carr’s index 
(%) 
Hausner’s 
ratio 
F1 0.445 0.541 17.74 1.21 
F2 0.458 0.535 14.39 1.16 
F3 0.470 0.531 11.48 1.12 
F4 0.475 0.528 10.03 1.11 
F5 0.455 0.525 13.33 0.07 
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Influence of PEG 6000 on Ibuprofen 
tablets 
To study the influence of PEG 6000 on the 
performance of Ibuprofen, a set of five 
formulations (F1 to F5) were prepared 
using four different concentrations of PEG 
6000. Formulations prepared with drug: 
polymer ratio of 1:0.25 (F1), 1:0.5 (F2), 
1:0.75 (F3) 1:0.95 (F4) by taking along 
with the super disintegrating agent 
Crospovidone. The formulated tablets 
were subjected to various quality control 
tests and the results were shown in Table 
3. All the tablets complied with the 
pharmacopoeia standards. The dissolution 
data was presented in Table 4 and Fig. 1. 
The In-vitro dissolution kinetics was 
presented in Table 5. The dissolution rate 
followed first-order kinetics (Fig. 2) as the 
graphs drawn between log % drug 
unreleased v/s time were found to be 
linear. The dissolution rate of Ibuprofen 
was found to be effected by varying 
concentrations of PEG 6000 used in the 
preparation of tablets. The formulation 
prepared with PEG 6000 was offered rapid 
release of Ibuprofen when compared with 
other formulations in this investigation.
 
 
Figure 1: In-vitro dissolution profile of Ibuprofen tablets formulated with different 
concentrations of PEG 6000. 
 
Table 3: Physical parameters of ibuprofen tablets by melt granulation technique. 
Sr. No. Parameters F1 F2 F3 F4 F5 
1. Average weight(mg) 116±0.2 116±0.2 116±0.1 116±0.2 116±0.1 
2. Disintegration time(sec) 172 164 145 128 180 
3. Friability (%) 0.76 0.81 0.85 0.88 0.70 
4 Hardness(kg/sqcm) 4.1 4.4 4.5 4.8 4.2 
. 
Table 4: In-vitro dissolution data of ibuprofen tablets. 
Sr. No. 
Sampling 
time (min) 
Percentage of drug released ( ± S.D.) 
F1 F2 F3 F4 F5 
1. 0 0.00 0.00 0.00 0.00 0.00 
2. 5 25.22 32.11 38.12 52.35 20.32 
3. 10 41.29 48.52 50.21 75.54 35.21 
4. 15 64.35 67.31 68.22 96.15 45.22 
5. 20 75.11 78.22 82.63 - 58.21 
6. 25 86.55 92.11 97.22 - 70.22 
7. 30 93.22 96.12 - - 86.38 
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Table 5: In-vitro dissolution kinetics of ibuprofen tablets. 
Formulation 
T 50 
(min) 
T 90 
(min) 
DE 15(%) 
K 
(min-1) 
Correlation coefficient 
values 
Zero 
Order 
First 
order 
F1 13.2 43.25 46.23 0.052 0.091 0.958 
F2 8.52 25.50 50.12 0.084 0.822 0.910 
F3 6.33 22.30 63.21 0.095 0.911 0.966 
F4 5.21 20.11 68.24 0.111 0.925 0.951 
F5 20.5 74.21 44.22 0.032 0.718 0.830 
 
CONCLUSION  
The present research work was to improve 
the solubility and dissolution properties of 
Ibuprofen by using the melt granulation 
technique. A set of five formulations (F1 to 
F5) were prepared using four different 
concentrations of PEG 6000. Formulations 
prepared with drug: polymer ratio of 
1:0.25 (F1), 1:0.5 (F2), 1:0.75 (F3) 1:0.95 
(F4) by taking along with the super 
disintegrating agent Crospovidone. All the 
four formulations were compared with the 
formulation (F5) prepared by using direct 
compression technique. The formulations 
prepared with melt granulation is having 
better drug release than compared with the 
formulation prepared with direct 
compression technique. F4 was considered 
as best formulation among the four 
formulations prepared by melt granulation 
technique. 96.15% of drug release was 
observed within 15 minutes for the 
formulation F4. The work proves that 
increase in the concentration of polymer 
ratio may lead to increase in the drug 
release pattern. 
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